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1
GALVANIC ISOLATOR CIRCUIT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application no. 105101495, filed on Jan. 19, 2016. The
entirety of the above-mentioned patent application 1s hereby

incorporated by reference herein and made a part of this
specification.

TECHNICAL FIELD

The present disclosure relates to a galvanic 1solator cir-
cuit.

BACKGROUND

In the field of signal transmission, 1t 1s often required to
transmit a signal or energy from a circuit of one voltage
domain to a circuit of another voltage domain, or from one
medium to another medium. Due to the difference 1n voltage
domain or medium, the signal may interfere with or cause
breakdown 1n the peripheral circuits by the parasitic path
during the transmission and result in damage. Considering
the reliability of the circuits, galvanic 1solators, signal 1s0-
lators, couplers, or 1solation barriers are usually adopted for
transmitting signals between the circuits of diflerent voltage
domains, to protect the circuits.

Galvanic 1solators are applicable to many fields of power
supply circuits, such as power supply systems (e.g., power
supplies, motor control systems, server power supply sys-
tems, and home appliances), i1llumination control systems
(e.g., LED controllers), industrial motor systems (e.g.,
robotic arms and car motors), and so on. The atorementioned
power supply circuit systems usually generate signals or
commands through a control circuit, to control the output
stage circuit and transier energy to the load.

Currently, galvanic 1solators are usually implemented by
using optical couplers, capacitors, or transiformers. In the
case of using an optical coupler as the galvanic 1solator, the
manufacturing process of LED 1s not compatible with the
transistor manufacturing process (e.g., CMOS manufactur-
ing process) and LED has 1ssues such as light decay and heat
loss. Theretore, LED cannot be integrated into the chip and
additional packaging 1s required. Nevertheless, 11 a trans-
former or capacitor, which may be integrated into the chip,
1s used as the galvanic isolator, transmission of high fre-
quency signals may be needed 1n order to achieve etlicient
transmission. As a result, the circuit equipped with such
galvanic 1solator will require additional modulation and
demodulation functions for signal transmission. Thus, how
to 1mplement a galvanic isolator that may lower power
consumption and reduce signal distortion remains an 1ssue
that needs to be addressed.

SUMMARY

The present disclosure 1s directed a galvanic 1solator
circuit which utilizes a coil and a magnetic field sensor for
realizing functions for galvanic isolating by magnetic cou-
pling.

A galvanic 1solator circuit according to one embodiment
of the disclosure 1includes a coil and a magnetic field sensor.
The coil 1s coupled to a first circuit. The magnetic field
sensor 1s coupled to a second circuit, and the magnetic field
sensor 1s disposed corresponding to the coil. The first circuit
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transiers a magnetic field signal to the magnetic field sensor
via the coil. The magnetic field sensor transforms the
magnetic field signal into an output signal and provides the
output signal to the second circuit.

A galvanic 1solator circuit according to one embodiment
of the disclosure includes a first coil, a second coil, a first
magnetic field sensor and a second magnetic field sensor.
The first coil and the second coil are coupled to a transmiut-
ting-end circuit. The first magnetic field sensor and the
second magnetic field sensor are coupled to a first recerving-
end circuit and a second receiving-end circuit respectively.
The first magnetic field sensor 1s disposed corresponding to
the first coil, and the second magnetic field sensor 1s
disposed corresponding to the second coil. The transmitting-
end circuit transters a first magnetic field signal and a second
magnetic field signal to the first magnetic field sensor and
the second magnetic field sensor respectively via the first
coill and the second coil. The first magnetic field sensor
transforms the first magnetic field signal into a first output
signal and provides the first output signal to the first rece1v-
ing-end circuit. The second magnetic field sensor transforms
the second magnetic field signal into a second output signal
and provides the second output signal to the second receiv-
ing-end circuit.

Based on the above, the galvanic i1solator circuit in the
embodiments of the disclosure utilizes the coil and the
magnetic field sensor to implement the functions of the
galvanic 1solator by magnetic coupling. The galvanic 1sola-
tor according to the embodiments of the disclosure may be
combined with chip manufacturing processes, and the trans-
mitted signal may be a high frequency signal or a low
frequency signal and do not need to be modulated or
demodulated. Accordingly, the galvanic isolator according
to the embodiments of the disclosure 1s capable of lowering
power consumption, reducing signal distortion and lowering
manufacturing process costs and packaging costs. Further-
more, the galvanic 1solator may be manufactured and inte-
grated into the chip by the semiconductor manufacturing
process. On the other hand, the galvanic 1solation 1s capable
of realizing functions for galvanic 1solating by utilizing two
coils and two magnetic field sensors to eliminate the com-
mon mode noise and amplily the differential mode signal, to
resist the noise interference.

To make the above features and advantages of the present

disclosure more comprehensible, several embodiments
accompanied with figures are described 1n detail as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
turther understanding of the disclosure, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the disclosure and, together with
the description, serve to explain the principles of the dis-
closure.

FIG. 1 1s a schematic diagram 1illustrating a circuit adopt-
ing a galvanic 1solator according to the first embodiment of
the disclosure.

FIG. 2 1s a functional block diagram 1llustrating the circuit
adopting the galvanic 1solator according to the first embodi-
ment of the disclosure.

FIG. 3 1s a detailed circuit diagram of the transmitting-end
circuit and the recerving-end circuit in the circuit.

FIG. 4 1s a tuning diagram of a control signal, an un-
encoded transmission current, an encoded transmission cur-
rent and an output signal.
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FIG. 5 1s a functional block diagram illustrating a circuit
adopting two galvanic 1solators according to the second

embodiment of the disclosure.

FIG. 6 1s a schematic diagram 1llustrating a circuit adopt-
ing a galvanic 1solator circuit according to the third embodi-
ment of the disclosure.

FIG. 7 1s a schematic diagram 1llustrating a circuit adopt-
ing a galvanic 1solator circuit according to the fourth
embodiment of the disclosure.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation, numerous specific details are set forth 1n order
to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

FIG. 1 1s a schematic diagram 1llustrating a circuit 100
adopting a galvanic 1solator 110 according to the {irst
embodiment of the disclosure. The circuit 100 mainly
includes the galvanic isolator 110, a first circuit 120 and a
second circuit 130. A power supply of the first circuit 120 1s
connected to a first voltage domain VD1, and a power supply
of the second circuit 130 1s connected to a second voltage
domain VD2. In other words, the first circuit 120 belongs to
the first voltage domain VD1, and the second circuit 130
belongs to the second voltage domain VD2. The circuit 100
may further include a load 140. The load 140 1s connected
to an output of the second circuit 130.

In the present embodiment, the first voltage domain VD1
and the second voltage domain VD2 may be different. In that
case, 1t 1s required to use the galvanic 1solator 110 to transfer
signals and 1solate the voltage domains. In the present
embodiment, the circuit 100 1s applicable to a power supply
circuit system. Therefore, the second voltage domain VD2
may be 20V to 35 kV depending on the power supply circuit
system that 1s used. The first voltage domain VD1 1s a
voltage range commonly used for the control circuit, such as
1.25V, 3.3V, 5V, and so on. In addition, according to
different applications of the power supply circuit system, the
load 140 may be a power supply, illumination equipment, a
motor, a home appliance, a robotic arm, a car motor, and so
on. Nevertheless, the embodiment of the disclosure 1s not
limited to the aforementioned.

FI1G. 2 1s a functional block diagram 1llustrating the circuit
100 adopting the galvanic 1solator 110 according to the first
embodiment of the disclosure. Referring to FIG. 2, the
galvanic 1solator 110 includes a co1l 210 and a magnetic field
sensor 220. In the present embodiment, the magnetic field
sensor 220 may be implemented by a Hall sensor (or called
a Hall device). The first circuit 120 includes a control circuit
230 and a transmitting-end circuit 240. The control circuit
230 may generate a control signal CS. In the present
embodiment, the control signal CS 1s implemented by a
pulse width modulation (PWM) signal, but the disclosure 1s
not limited thereto. The transmitting-end circuit 240 1s
coupled to the coil 210. The transmitting-end circuit 240
mainly receives the control signal CS, generates a transmis-
sion current I according to the control signal CS, and
provides the transmission current I to the coil 210 to have the
coil 210 generates a magnetic field signal B.

The second circuit 130 includes a receiving-end circuit
250 and an output stage circuit 260. The magnetic field
sensor 220 generates an output signal VS according to a
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magnitude of the magnetic field signal B. In the present
embodiment, the magnetic field sensor 220 may be the Hall
sensor. The receiving-end circuit 230 1s configured to
receive the output signal VS and process the output signal
(e.g., amplitying signal, filtering signal, etc.). The output
stage circuit 260 may determine whether to provide energy
to the load 140 of FIG. 1 according to a processed output
signal SA. In the present embodiment, the output stage
circuit 260 may be a power output stage circuit.

FIG. 3 1s a detailed circuit diagram of the transmitting-end
circuit 240 and the recerving-end circuit 250 1n the circuit

100. In FIG. 3, the coil 210, the magnetic field sensor 220,

the control circuit 230 and the output stage circuit 260 are
similar to those elements with the identical names 1n FIG. 2.

The transmitting-end circuit 240 includes a controlled cur-

rent source 310 and a current encoder 320. In the present
embodiment of the disclosure, the current encoder 320 1s
configured to control the controlled current source 310, and
transforms the control signal CS into the transmission cur-
rent I which causes the coil 210 to generate the magnetic
field signal B. However, 1 the control signal CS (e.g., the
PWM signal) 1s simply transformed into the transmission
current I, the controlled current source 310 will continuously
maintain the transmission current I during an enable period
of the control signal CS to cause unnecessary waste of
power.

FIG. 4 1s a timing diagram of a control signal CS, an
un-encoded transmission current 10, an encoded transmis-
sion current IN and an output signal SA. Referring to FIG.
3 and FIG. 4 together, when the control signal CS 1s at an
ecnable period T1, the un-encoded transmission current 10
maintaining its current amount during said enable period T1
will lead to waste of power. For saving the waste of power,
in the transmitting-end circuit 240 of the present embodi-
ment of the disclosure, the current encoder 320 may generate
a pulse portion (e.g., PL1, PL.2) 1n the encoded transmission
current IN by controlling the controlled current source 310
according to a potential transition portion (e.g., a period TC1
in which the control signal CS changes from a disable state
to an enable state and a period TC2 1n which the control
signal CS changes from the enable state to the disable state)
of the control signal CS. Accordingly, the output signal SA
processed by the magnetic field sensor 220 and the receiv-
ing-end circuit 250 generates pulses 1n tip shape so that
transition time points of the control signal CS may be learn.
In other words, the current encoder 320 detects an edge
portion of the control signal CS during the transition and
generates the corresponding pulse portion (e.g., PL1, PL2)
in the encoded transmission current IN when said edge
portion 1s detected so the subsequent circuits (e.g., the output
stage circuit 260) may learn of the transition time points of
the control signal CS in order to achieve the eflectiveness of
power saving.

Referring back to FIG. 3, the receirving-end circuit 250
mainly includes an output amplifier 330. The output ampli-
fier 330 1s coupled to two ends of the magnetic field sensor
220. In other words, A non-inverting receiving node of the
output amplifier 330 1s coupled to a non-inverting output of
the magnetic field sensor 220, and an inverting receiving
node of the output amplifier 330 1s coupled to an mverting
output of the magnetic field sensor 220. Accordingly, the
magnetic field sensor 220 may moderately amplity the
output signal SA according to its built-in output gain (e.g.,
a built-in gain 1s A) to facilitate signal processing performed
by the subsequent output stage circuit 260. The receiving-
end circuit 250 may also include a filter, a rectifier and so on,
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which are adjustable according to different applications and
design requirements for the circuait.

The circuit 100 1n the embodiments of the present dis-
closure may further adopt modulation and demodulation
functions to transier the control signal CS more smoothly. In
FIG. 2 and FIG. 3, the control circuit 230 1n the circuit 120
may also include a modulator (not illustrated), and the
output stage circuit 260 in the first circuit 120 may also
include a demodulator (not illustrated) correspondingly. The
modulator 1s configured to modulate the control signal CS.
The first circuit 120 transiers the magnetic field signal B to
the magnetic field sensor 220 via the coil 210 according to
the modulated control signal CS. The demodulator 1s con-
figured to demodulate the output signal SA generated by the
magnetic field sensor 220. However, 1n the present embodi-
ment of the disclosure, a magnetic field induction between
the coil 210 and the magnetic field sensor 220 1s adopted for
coupling. As such, because of less noise interference pro-
vided by the above method, 1t 1s relatively less required to
protect the control signal CS during transmission by using
the modulator and the demodulator.

In some embodiments, two galvanic 1solators may be used
to transfer signals in order to prevent the signal passed
through one single galvanic 1solator from losing or suflering,
noise interference. FIG. 5 1s a functional block diagram
illustrating a circuit 500 adopting two galvanic 1solators 510
and 520 according to the second embodiment of the disclo-
sure. The circuit 500 mainly includes the galvanic 1solator
510 composed of a first coil 512 and a magnetic field sensor
514, and the galvanic 1solator 520 composed of a second coil
522 and a magnetic field sensor 524.

In addition, the circuit 500 also includes a transmitting-
end circuit 330 and a recerving-end circuit 540. Because two
galvanic 1solators are used for transierring signals, the
transmitting-end circuit 530 will include two current encod-
ers 532 and 534 and two controlled current sources 336 and
538. The current encoders 332 and 334 receive different
control signals CS1 and CS2, respectively, and control the
controlled current sources 536 and 338 to generate trans-
mission currents I1 and 12, respectively. If the control signals
CS1 and CS2 are 1dentical, 1t 1s also possible that only one
single current encoder 1s needed to simultaneously control
the controlled current sources 336 and 338 1n order to
generate the transmission currents 11 and 12. The receiving-
end circuit 540 includes two output amplifiers 542 and 544,
which are used to receive and amplify signals from the
magnetic field sensor 514 and the magnetic field sensor 524,
respectively, to generate output signals SA1 and SA2.

Nonetheless, 1f the circuit 500 suflers interference from
external magnetic field noises, the magnetic field sensor 514
and the magnetic field sensor 524 may also be influenced
accordingly. As a result, a signal distortion may also occur
on the output signals SA1 and SA2. In order to reduce the
noise interference while achieving the power saving require-
ment, a galvanic 1solator circuit 1s additionally designed in
the embodiments of the disclosure by adopting the concept
ol a common mode noise elimination and a differential mode
signal amplification. FIG. 6 1s a schematic diagram 1llus-
trating a galvanic 1solator circuit 600 according to the third
embodiment of the disclosure. In FIG. 6, the galvanic
1solator circuit 600 simply uses a controlled current source
636 and a current encoder 632 as a transmitting-end circuit
630. A first end of the controlled current source 636 1s
coupled to a first end of a first coil 612. A second end of the
first coil 612 1s coupled to a first end of a second coil 622.
A second end of the controlled current source 636 1s coupled
to a second end of the second coil 622. Further, the present
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6

embodiment of the disclosure expects that two magnetic
field signals B1 and B2 may include signal differential input
functions. Therefore, a winding direction of the first coil 612
1s designed to be different from a winding direction of the
second coil 622 1n the present embodiment of the disclosure.
For example, when the winding direction of the first coil 612
1s clockwise direction, the winding direction of the second
coil 622 1s changed to counter clockwise direction. Accord-
ingly, when the current encoder 632 controls the controlled
current source 636 to generate a transmission current I, the
transmission current I will simultaneously flow through the
first co1l 612 and the second coil 614 and simultaneously
generate the magnetic field signal B1 and the magnetic field
signal B2 with different phases. As such, the galvanic
1solator circuit 600 does not need to include two current
encoders nor two controlled current sources, and costs and
power consumption may both be saved.

On the other hand, the receiving-end circuit 640 of the
galvanic 1solator circuit 600 i1ncludes a first receiving-end
circuit (e.g., a first output amplifier 642) and a second
receiving-end circuit (e.g., a second output amplifier 644).
Connection relationships among the first magnetic field
sensor 614, the second magnetic field sensor 624, the first
output amplifier 642 and the second output amplifier 644 are
specially designed 1n the present embodiment of the disclo-
sure, a common mode noise may be eliminated and an
amplitude of a differential mode signal may be amplified.
Specifically, a non-inverting receiving node of the first
output amplifier 642 1s coupled to a non-inverting output of
the first magnetic field sensor 614 and an 1nverting receiving
node of the first output amplifier 642 i1s coupled to an
inverting output of the second magnetic field sensor 624. On
the other hand, a non-inverting receiving node of the second
output amplifier 644 1s coupled to an imverting output of the
first magnetic field sensor 614 and an inverting receiving
node of the second output amplifier 644 1s coupled to a
non-inverting output of the second magnetic field sensor
624. Accordingly, because the magnetic field signals B1 and
B2 have mutually inverse phases, the control signals con-
tamned in the magnetic field signals B1 and B2 may be
amplified through computations of the output amplifiers 642
and 644. In contrast, when the interference from the mag-
netic field noises occurs, because the first magnetic field
sensor 614 and the second magnetic field sensor 624 may
simultaneously detect the magnetic field noises, the common
mode noise may be eliminated the computations of the
output amplifiers 642 and 644.

In some embodiments, the winding direction of the first
coil 612 may also be designed to be i1dentical to the winding
direction of the second coil 622 as long as a method of
connecting the magnetic field sensors with the rear stage
amplifiers 1s slightly adjusted when designing the receiving-
end circuit 640 so that the receiving-end circuit 640 may
provide the signal differential input functions at the rear
stage amplifiers.

FIG. 7 1s a schematic diagram illustrating a galvanic
1solator circuit 700 according to the fourth embodiment of
the disclosure. The galvanic 1solator circuit 700 includes a
first co1l 712, a second coil 722, a first magnetic field sensor
714, a second magnetic field sensor 724, a transmitting-end
circuit 730, and a receiving-end circuit 740. The receiving-
end circuit 740 and the output amplifiers 742 and 744 in FIG.
7 are similar to the receiving-end circuit 640 and the output
amplifiers 642 and 644 1n FIG. 6. The difference between
FIG. 6 and FIG. 7 1s that, the transmitting-end circuit 730 1n
FIG. 7 mainly includes two current encoders 732 and 734
and two controlled current sources 736 and 738. The con-
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trolled current sources 736 and 738 are coupled to the first
coil 712 and the second coil 722, respectively. A winding
direction of the first coill 712 i1s identical to a winding
direction of the second coil 722 (e.g., both of which winded
in clockwise direction or winded in counter clockwise
direction). Specifically, a non-inverting transmitting node of
the controlled current source 736 1s connected to a first end
of the first co1l 712, and an 1mnverting transmitting node of the
controlled current source 736 1s connected to a second end
of the first coil 712. In contrast, a non-inverting transmitting
node of the controlled current source 738 1s connected to a
second end of the second coi1l 722, and an inverting trans-
mitting node of the controlled current source 738 1s con-
nected to a first end of the second coil 722. Accordingly, a
first transmission current I1 generated by the controlled
current source 736 tlows 1n from the first end of the first coil
712, and a second transmission current 12 generated by the
controlled current source 738 flows 1n from the second end
of the second coil 722. Accordingly, the first coil 712 and the
second coil 722 may generate magnetic field signals B1 and
B2 having mutually imnverse phases.

In summary, the galvanic 1solator circuit 1n the embodi-
ments of the disclosure utilizes the coil and the magnetic
field sensor (e.g., the Hall sensor) to implement the functions
of the galvanic 1solator by magnetic coupling. The galvanic
1solator 1n the embodiments of the disclosure may be com-
bined with a chip manufacturing process, and the transmit-
ted signal may be a high frequency signal or a low frequency
signal and do not need to be modulated or demodulated.
Accordingly, the galvanic 1solator in the embodiments of the
disclosure 1s capable of lowering power consumption,
reducing signal distortion and lowering manufacturing pro-
cess costs and packaging costs. Furthermore, the galvanic
1solator may be manufactured and integrated into the chip by
the semiconductor manufacturing process. On the other
hand, the galvanic 1solation 1s capable of realizing functions
for galvanic isolating by utilizing two coils and two mag-
netic field sensors to eliminate the common mode noise and
amplify the differential mode signal, to resist the noise
interference.

Although the present disclosure has been described with
reference to the above embodiments, 1t will be apparent to
one of ordinary skill in the art that modifications to the
described embodiments may be made without departing
from the spirit of the disclosure. Accordingly, the scope of
the disclosure will be defined by the attached claims and not
by the above detailed descriptions.

What 1s claimed 1s:

1. A galvanic 1solator circuit, comprising:

a coil, coupled to a first circuit; and

a magnetic field sensor, coupled to a second circuit, and

disposed corresponding to the coil,

wherein the first circuit transiers a magnetic field signal to

the magnetic field sensor via the coil, and the magnetic
field sensor transforms the magnetic field signal into an
output signal and provides the output signal to the
second circuit,

the first circuit comprises a control circuit, generating a

control signal; and

a transmitting-end circuit, coupled to the coil, receiving

the control signal, generating a transmission current
according to the control signal, and providing the
transmission current to the coil to have the coil gener-
ates the magnetic field signal,

wherein the transmitting-end circuit comprises a con-

trolled current source; and a current encoder, control-
ling the controlled current source,
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wherein the current encoder generates a pulse portion 1n
the transmission current by the controlled current
source according to a potential transition portion of the
control signal.

2. The galvanic 1solator circuit of claim 1, wherein the

second circuit comprises:

a recerving-end circuit, receiving the output signal; and

an output stage circuit, coupled to the receiving-end
circuit, and determining whether to provide energy to a
load according to the output signal.

3. The galvanic 1solator circuit of claim 2, wherein the

receiving-end circuit comprises:

an output amplifier, coupled to two ends of the magnetic
field sensor, to amplify the output signal according to
an output gain.

4. The galvanic 1solator circuit of claim 1, wherein the
first circuit belongs to a first voltage domain, and the second
circuit belongs to a second voltage domain different from the
first voltage domain.

5. The galvanic 1solator circuit of claim 1, wherein the
magnetic field sensor 1s a Hall sensor.

6. The galvanic 1solator circuit of claim 1, wherein the
first circuit comprises:

a modulator, configured to modulate a control signal,
wherein the first circuit transfers the magnetic field
signal to the magnetic field sensor via the coil accord-
ing to the modulated control signal,

wherein the second circuit comprises:

a demodulator, configured to demodulate the output signal
generated by the magnetic field sensor.

7. A galvanic 1solator circuit, comprising:

a first coil and a second coil, coupled to a transmitting-end
circuit; and

a first magnetic field sensor and a second magnetic field
sensor, coupled to a first receiving-end circuit and a
second receiving-end circuit respectively,

wherein the first magnetic field sensor 1s disposed corre-
sponding to the first coil, and the second magnetic field
sensor 1s disposed corresponding to the second coil,

wherein the transmitting-end circuit transiers a first mag-
netic field signal and a second magnetic field signal to
the first magnetic field sensor and the second magnetic
field sensor respectively via the first coil and the second
coil,

wherein the first magnetic field sensor transforms the first
magnetic field signal mnto a first output signal and
provides the first output signal to the first receiving-end
circuit, and the second magnetic field sensor transforms
the second magnetic field signal into a second output
signal and provides the second output signal to the
second receiving-end circuit,

wherein the transmitting-end circuit comprises a con-
trolled current source having a first end coupled to a
first end of the first coil, a second end of the first coil
coupled to a first end of the second coil, and a second
end of the controlled current source coupled to a second
end of the second coil, wherein a winding direction of
the first coil 1s different from a winding direction of the
second coil,

wherein the controlled current source generates a trans-

mission current which simultaneously flows through
the first coil and the second coil,

the transmitting-end circuit further comprises a current
encoder, controlling the controlled current source,
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wherein the current encoder generates a pulse portion 1n
the transmission current by the controlled current
source according to a potential transition portion of a
control signal.

8. The galvanic 1solator circuit of claim 7, wherein the
first magnetic field sensor and the second magnetic field
sensor 1s a Hall sensor.

9. The galvanic 1solator circuit of claim 7, wherein the
first receiving-end circuit 1s a first output amplifier, and the
second recerving-end circuit 1s a second output amplifier.

10. The galvanic 1solator circuit of claim 7, wherein the
transmitting-end circuit comprises:

a first controlled current source, coupled to the first coil,

and generating a first transmission current; and
a second controlled current source, coupled to the second
coil, and generating a second transmission current,

wherein a winding direction of the first coil 1s 1dentical to
a winding direction of the second coil, wherein the first
transmission current flows in from a first end of the first
coil, and the second transmission current flows 1n from
a second end of the second coil.

11. The galvanic 1solator circuit of claim 10, wherein the
transmitting-end circuit further comprises:

a current encoder, controlling the controlled current

source,

wherein the current encoder generates a pulse portion 1n

the transmission current by the controlled current
source according to a potential transition portion of a
control signal.

12. The galvanic 1solator circuit of claim 10, wherein the
first receiving-end circuit 1s a first output amplifier, and the
second recerving-end circuit 1s a second output amplifier.

13. The galvanic 1solator circuit of claim 12, wherein the
first output amplifier has a non-inverting receiving node
coupled to a non-inverting output of the first magnetic field
sensor and an mverting recerving node coupled to an invert-
ing output of the second magnetic field sensor, and the
second output amplifier has a non-inverting recerving node
coupled to an iverting output of the first magnetic field
sensor and an inverting receiving node coupled to a non-
inverting output of the second magnetic field sensor.

14. The galvanic 1solator circuit of claim 12, wherein the
first output amplifier has a non-inverting receiving node
coupled to a non-mnverting output of the first magnetic field
sensor and an mverting receiving node coupled to an invert-
ing output of the first magnetic field sensor, and

the second output amplifier has a non-inverting receiving

node coupled to a non-inverting output of the second
magnetic field sensor and an mverting receiving node
coupled to an 1nverting output of the second magnetic
field sensor.

15. A galvanic 1solator circuit, comprising:

a first coi1l and a second coil, coupled to a transmitting-end

circuit; and

a first magnetic field sensor and a second magnetic field

sensor, coupled to a first recerving-end circuit and a
second receiving-end circuit respectively,
wherein the first magnetic field sensor 1s disposed corre-
sponding to the first coil, and the second magnetic field
sensor 1s disposed corresponding to the second coil,

wherein the transmitting-end circuit transiers a first mag-
netic field signal and a second magnetic field signal to
the first magnetic field sensor and the second magnetic
field sensor respectively via the first coil and the second
coil,

wherein the first magnetic field sensor transforms the first

magnetic field signal mto a first output signal and
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provides the first output signal to the first recerving-end
circuit, and the second magnetic field sensor transforms
the second magnetic field signal into a second output
signal and provides the second output signal to the
second recerving-end circuit,

wherein the transmitting-end circuit comprises a con-
trolled current source having a first end coupled to a
first end of the first coil, a second end of the first coil
coupled to a first end of the second coil, and a second
end of the controlled current source coupled to a second
end of the second coil, wherein a winding direction of
the first coil 1s different from a winding direction of the
second coil,

wherein the controlled current source generates a trans-
mission current which simultaneously flows through
the first coil and the second coil,

the transmitting-end circuit further comprises a current
encoder, controlling the controlled current source,

wherein the current encoder generates a pulse portion 1n
the transmission current by the controlled current
source according to a potential transition portion of a
control signal,

wherein the first receiving-end circuit 1s a first output
amplifier, and the second receiving-end circuit 1s a
second output amplifier,

wherein the first output amplifier has a non-inverting
receiving node coupled to a non-inverting output of the
first magnetic field sensor and an inverting receiving,
node coupled to an inverting output of the second
magnetic field sensor, and the second output amplifier
has a non-inverting receiving node coupled to an
inverting output of the first magnetic field sensor and an
iverting receiving node coupled to a non-inverting
output of the second magnetic field sensor.

16. A galvanic 1solator circuit, comprising:

a first coil and a second coil, coupled to a transmitting-end
circuit; and

a first magnetic field sensor and a second magnetic field
sensor, coupled to a first receiving-end circuit and a
second recerving-end circuit respectively,

wherein the first magnetic field sensor 1s disposed corre-
sponding to the first coil, and the second magnetic field
sensor 1s disposed corresponding to the second coil,

wherein the transmitting-end circuit transiers a first mag-
netic field signal and a second magnetic field signal to
the first magnetic field sensor and the second magnetic
field sensor respectively via the first coil and the second
coil,

wherein the first magnetic field sensor transforms the first
magnetic field signal nto a first output signal and
provides the first output signal to the first receiving-end
circuit, and the second magnetic field sensor transforms
the second magnetic field signal into a second output
signal and provides the second output signal to the
second recerving-end circuit,

wherein the transmitting-end circuit comprises a con-
trolled current source having a first end coupled to a
first end of the first coil, a second end of the first coil
coupled to a first end of the second coil, and a second
end of the controlled current source coupled to a second
end of the second coil, wherein a winding direction of
the first coil 1s different from a winding direction of the
second coil,

wherein the controlled current source generates a trans-
mission current which simultaneously flows through
the first coil and the second coil,
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the transmitting-end circuit further comprises a current
encoder, controlling the controlled current source,

wherein the current encoder generates a pulse portion 1n
the transmission current by the controlled current
source according to a potential transition portion of a
control signal,

wherein the first recerving-end circuit 1s a first output
amplifier, and the second receiving-end circuit 1s a
second output amplifier,

wherein the first output amplifier has a non-inverting
receiving node coupled to a non-inverting output of the
first magnetic field sensor and an inverting receiving
node coupled to an 1nverting output of the first mag-
netic field sensor, and

the second output amplifier has a non-inverting receiving
node coupled to a non-inverting output of the second
magnetic field sensor and an mverting receiving node
coupled to an 1nverting output of the second magnetic
field sensor.
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